Sequences that confer beta-tubulin autoregulation through modulated mRNA stability reside within exon 1 of a beta-tubulin mRNA.
Synthesis of alpha- and beta-tubulin is controlled in animal cells by a novel autoregulatory mechanism: the concentration of unpolymerized subunits specifies the level of tubulin mRNAs. Using transient DNA transfection, we have localized the sequences that identify a beta-tubulin RNA as a substrate for autoregulation. Insertion of as few as 106 nucleotides (57 bases of 5' untranslated region and 49 coding nucleotides) from a beta-tubulin gene into a thymidine kinase gene is sufficient to make expression of the resultant chimeric RNA regulated as if it were an authentic beta-tubulin mRNA. Furthermore, all 5' untranslated region sequences can be deleted without disrupting regulation. We conclude that this novel autoregulatory pathway is specified by cytoplasmic events that modulate mRNA stability through sequences lying within the first 16 translated codons of a beta-tubulin mRNA.